Effects of nigrostriatal lesions on the levels of messenger RNAs encoding two isoforms of glutamate decarboxylase in the globus pallidus and entopeduncular nucleus of the rat.
The neurotransmitter gamma-aminobutyric acid (GABA) is present in efferent neurons of the striatum and of the pallidum, one of the main striatal target areas. Dopaminergic nigrostriatal neurons play a critical role in the regulation of GABAergic neurotransmission in the striatum. In the present study, we investigated their role in the regulation of glutamate-decarboxylase (GAD) mRNA expression in two divisions of the pallidum in rats: the globus pallidus and entopeduncular nucleus, equivalent to the external and internal pallidum, respectively, of primates. Dopaminergic neurons were lesioned by unilateral injections of 6-hydroxydopamine (6-OHDA) in the substantia nigra of adult rats. Two or 3 weeks after the lesion, frontal cryostat-cut sections of the brain were processed for in situ hybridization histochemistry with 35S-labeled RNA probes synthesized from cDNAs encoding two distinct isoforms of GAD of respective molecular weight 67,000 (GAD67) and 65,000 (GAD65). The number of labeled cells was determined, and intensity of labeling in individual cells was analyzed by computerized image analysis on emulsion radioautographs. In the globus pallidus, the number of labeled neurons and intensity of labeling per cell were increased on the side ipsilateral to the lesion as compared with control rats in sections hybridized with the GAD67 RNA probe. No changes were detected on the side contralateral to the lesion or in the levels of labeling for GAD65 mRNA. Confirming previous data, the level of labeling for GAD65 mRNA was much higher than for GAD67 mRNA in the entopeduncular nucleus of control rats. In rats with a 6-OHDA lesion, labeling for both GAD67 and GAD65 mRNAs was decreased on the side contralateral, but not ipsilateral, to the lesion, as compared with control rats. The results show that lesions of the nigrostriatal pathway in rats affect the levels of mRNAs encoding two distinct isoforms of GAD in neurons of the globus pallidus and entopeduncular nucleus differently. In addition, results in the entopeduncular nucleus further support a bilateral effect of unilateral dopaminergic lesions.